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(57)  To permit grasping operation conditions of a
working machine at a control station located at a remote
place no matter whether or not a trouble has occurred
on the working machine, CPU 12 of a controller 3 ar-
ranged on a hydraulic excavator 1 produces operation
data in accordance with signals outputted from opera-
tion detecting means 4 such as various sensors . These
operation data are stored in a memory unit 13 on a basis
of a time outputted from a clock unit 11, for example,
depending upon the day. The operation data stored de-

FIG. 1

pending upon the day are outputted from an output unit
14 of the controller 3 to satellite communication terminal
equipment 2, for example, when a key switch has been
turned on. The operation data is transmitted from the
satellite communication terminal equipment 2 to an
earth station 6 via a communication satellite 5 and fur-
ther, is automatically transmitted from the earth station
6 to a control station 8 via a telephone line 7 such that
said operation data can be obtained as daily report data
or the like by operating PC at the control center 8.
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Description
Technical Field

[0001] This invention relates to a method and system
for transmitting operation data of a working machine
such as a hydraulic excavator, which automatically
transmit the operation data of the working machine to a
control station located at a remote plate.

Background Art

[0002] As a conventional technique of this sort, there
is, for example, the working machine maintenance sys-
tem disclosed in JP-A-07166582. According to this con-
ventional technique, when a communication is made
from an operator of a working machine to a control cent-
er, in other words, a control station located at a remote
place to the effect that a trouble has occurred on the
working machine, data stored in a controller of the work-
ing machine can be automatically transmitted to the con-
trol station via communication means such as radiocom-
munication equipment or a telephone line in accordance
with an instruction given by remote control from the con-
trol station.

[0003] As another conventional technique, there is,
for example, the machine abnormality supervising sys-
tem and method disclosed in JP-A-11065645. Accord-
ing to this conventional technique, when an abnormality
is detected during operation of a machine such as a con-
struction machine, data of the abnormality are automat-
ically transmitted from the machine to a supervising sta-
tion, in other words, a control station at a remote place
via a communication network.

[0004] The above-mentioned conventional tech-
nigues each automatically transmits data on abnormal-
ity to a control station located at a remote place only
when the abnormality has occurred on a working ma-
chine such as a construction machine. These conven-
tional techniques, therefore, cannot grasp operation
conditions of a working machine or the like, which has
not developed abnormality yet, at a control station locat-
ed at a remote place although they are effective for re-
pair work of the working machine which has developed
abnormality.

[0005] If operation conditions of a working machine
such as a hydraulic excavator which is performing dig-
ging work, for example, in a mountainous area can be
grasped at a control station located at a remote place,
it would be possible to determine a desired maintenance
schedule and further, to determine suitable replacement
parts to be needed upon maintenance and to collect
such parts ready for use. It would, therefore, be possible
to readily achieve high-accuracy maintenance manage-
ment on the working machine. If operation data can be
analyzed as needed, development of a working ma-
chine the performance of which is still better would be
expected.
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[0006] With the foregoing current circumstances in
the conventional art in view, the present invention has
as an object thereof the provision of a method and sys-
tem for transmitting operation data of a working ma-
chine, which make it possible to grasp operation condi-
tions of the working machine at a control station located
at a remote place no matter whether or not abnormality
has occurred on the working machine.

Disclosure of the Invention

[0007] To achieve the above-described object, the
present invention provides a method for automatically
transmitting operation data of a working machine from
a controller, which is arranged on the working machine
and has produced the operation data, to a control station
located at a remote place via predetermined communi-
cation means, which comprises storing the operation
data at intervals of a predetermined time in the control-
ler, and automatically transmitting at least a group of op-
eration data out of the operation data, said group of op-
eration data having been stored during desired one or
more of the intervals, at a predetermined time point from
the controller to the control station.

[0008] The present invention also provides a method
for automatically transmitting operation data of plural
working machines from controllers, which are arranged
on the working machines, respectively, and have pro-
duced the operation data of the corresponding working
machines, to a control station located at a remote place
via predetermined communication means, which com-
prises storing the operation data of the respective work-
ing machines atintervals of a predetermined time in their
corresponding controllers, and automatically transmit-
ting groups of operation data out of the operation data,
said groups of operation data having been stored during
desired ones or more of the intervals, from the control-
lers to the control station at predetermined time points
shifted from one another.

[0009] When constructed as described above, oper-
ation data occurred upon operation of the working ma-
chine such as a hydraulic excavator are stored in the
controller of the working machine at intervals of a pre-
determined time, for example, 24 hours. The operation
data stored as described above during desired one or
more of the intervals are automatically transmitted from
the controller to the control station located at the remote
place via the predetermined communication means at
the predetermined time point, for example, when a key
switch for starting the working machine is turned on or
at a time designated beforehand. Accordingly, the work-
ing conditions of the working machine can be precisely
grasped at the control station located at the remote
place no matter whether or not abnormality has oc-
curred on the working machine. Upon automatically
transmitting the operation data, it is possible to set dif-
ferent transmitting times for the individual working ma-
chines so that the operation data can be transmitted
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from the individual working machines to the control sta-
tion without overlapping.

[0010] The above-mentioned predetermined time
may be set, for example, at 24 hours as mentioned
above, in other words, at 1 day, and the operation data
of a preceding day may be transmitted at a predeter-
mined time point.

[0011] In this case, the operation data of the preced-
ing day may be transmitted only when the working ma-
chine was operated on the preceding day. This makes
it possible to reduce the number of transmissions.
[0012] When the predetermined time point is set at a
time designated beforehand, the time can be set at 0:
00 a.m. When the above-described time points are set
with respect to plural working machines, these time
points may be preferably set such that operation data
are transmitted from different working machines at pre-
determined intervals, for example, at one-minute inter-
vals.

[0013] To achieve the above-described object, the
present invention also provides a system for transmit-
ting operation data of a working machine, said system
being provided with operation detecting means for de-
tecting operating conditions of the working machine, a
controller for producing, as operation data, data detect-
ed by the operation detecting means, said operation de-
tecting means and said controller being arranged on the
working machine, and a control station located at a re-
mote place, connected with the controller via predeter-
mined communication means and adapted to receive
operation data outputted from the controller, wherein the
controller comprises a clock unit, a memory unit for stor-
ing the produced operation data at predetermined time
intervals on a basis of a time clocked at the clock unit
and an output unit for outputting at least a group of op-
eration data out of the operation data, said group of op-
eration data having been stored in the memory unit dur-
ing desired one or more of the intervals, at a predeter-
mined time point, and automatically transmits to the con-
trol station the operation data outputted from the output
unit of the controller.

[0014] When constructed as described above, oper-
ation data occurred upon operation of the working ma-
chine such as a hydraulic excavator are stored in the
memory unit of the controller at intervals of a predeter-
mined time, for example, 24 hours, on the basis of atime
clocked at the clock unit. The operation data stored in
the memory unit during desired one or more of the in-
tervals are automatically transmitted from the output unit
of the controller to the control station located at the re-
mote place via the predetermined communication
means at the predetermined time point such as a time
stored in the memory unit. Accordingly, the working con-
ditions of the working machine can be precisely grasped
at the control station located at the remote place no mat-
ter whether or not abnormality has occurred on the work-
ing machine.

[0015] In the above-described construction, the sys-
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tem may further comprise rewriting means capable of
rewriting the time stored in the memory unit of the con-
troller.

[0016] The predetermined communication means
may comprise satellite communication terminal equip-
ment arranged on the working machine and adapted to
receive the operation data outputted from the output unit
of the controller, a communication satellite for receiving
the operation data outputted from the satellite commu-
nication terminal equipment, and an earth station for re-
ceiving the operation data outputted from the communi-
cation satellite and outputting the operation data to the
control station.

[0017] The predetermined communication means
may comprise a telephone line. In this case, the prede-
termined communication means may further comprise
a cellular telephone.

[0018] The predetermined communication means
may comprise radio-communication equipment.

Brief Description of the Drawings
[0019]

FIG. 1is a schematic diagram illustrating the overall
construction of one embodiment of a system for per-
forming a method according to the present inven-
tion for transmitting operation data of a working ma-
chine;

FIG. 2 is a block diagram showing the construction
of an essential part of an embodiment of an opera-
tion data transmitter of the working machine depict-
ed in FIG. 1;

FIG. 3 is a flow diagram showing the procedure of
an essential part of an embodiment of an operation
data transmitting method to be performed by using
the embodiment of the operation data transmitter of
the working machine depicted in FIG. 1;

FIG. 4 is a flow chart, which shows a procedure for
storing and processing operation data and corre-
sponds to the flow diagram shown in FIG. 3;

FIG. 5is a flow chart showing a procedure for trans-
mitting and processing the operation data, said
transmission and processing being to be performed
subsequent to the processing of the flow chart de-
picted in FIG. 4;

FIG. 6 is a table showing a procedure for producing
and processing operation data in one embodiment
of the method according to the present invention for
transmitting the operation data of the working ma-
chine;

FIG. 7 is a flow chart showing a procedure for trans-
mitting and processing operation data, said proce-
dure making up an essential part of another embod-
iment of the method according to the present inven-
tion for transmitting operation data of a working ma-
chine; and

FIG. 8 is a schematic diagram illustrating a state in
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which operation data of plural working machines
are transmitted with the timing of transmission be-
ing shifted from one working machine to another.

Best Modes for Carrying Out the Invention

[0020] The embodiments of the method and system
according to the present invention for transmitting the
operation data of the working machine will hereinafter
be described based on the drawings.

[0021] FIGS. 1 and 2 are the diagrams illustrating the
construction of the one embodiment of the system for
performing the method according to the present inven-
tion for transmitting the operation data of the working
machine, in which FIG. 1 is the schematic diagram illus-
trating the overall construction and FIG. 2 is the block
diagram showing the construction of the essential part
of the construction.

[0022] Based on these FIGS. 1 and 2, a description
will firstly be made about the one embodiment of the sys-
tem according to the present invention for transmitting
the operation data of t he working machine.

[0023] The working machine depicted in FIG. 1, for
example, a hydraulic excavator 1 is equipped with an
operation detecting means 4 for detecting an operation
state of the hydraulic excavator 1. This operation detect-
ing means 4 comprises inter alia a key switch for detect-
ing, for example, whether or not a key for starting the
hydraulic excavator 1 has been inserted into a keyhole,
and outputting a key switch signal; a regulator drive de-
tector for detecting whether or not a regulator for con-
trolling a delivery rate of a variable displacement hy-
draulic pump as a main hydraulic pump, and outputting
a regulator drive signal; an engine speed sensor for de-
tecting an actual speed of an engine, which operates
the above-mentioned hydraulic pump, and outputting an
engine speed signal; a delivery pressure sensor for de-
tecting a delivery pressure of the above-mentioned hy-
draulic pump and outputting a pump pressure signal; a
pilot pressure sensor for detecting a pilot pressure
adapted to change over a directional control valve in-
cluded in a hydraulic circuit, which the hydraulic exca-
vator 1 is equipped with, and outputting a pilot pressure
signal; and an oil temperature sensor for detecting a
temperature of working oil flowing through the hydraulic
circuit, which the hydraulic excavator 1 is equipped with,
and outputting a working oil temperature signal.

[0024] Asisillustratedin FIG. 1, the working machine
is also equipped with a controller 3 for producing prede-
termined operation data in response to data detected by
the operation detecting means 4 composed of the
above-mentioned individual detectors and sensors, in
other words, the individual signals outputted from the
operation detecting means 4.

[0025] This controller 3, as shown in FIG. 2, includes
an input unit 10 for receiving individual signals outputted
from the operation detecting means 4; a clock unit 11; a
memory unit 13 composed of a non-volatile memory
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such as EEPROM or a flash memory; a central process-
ing unit, namely, CPU 12 having logical decision and op-
eration functions and adapted to perform processing for
the production and transmission of operation data; and
an output unit 14 for outputting, in accordance with a
transmission command from CPU 12, operation data
produced by CPU 12.

[0026] The operation data produced by CPU 12 are
stored in the memory unit 13 at intervals of a predeter-
mined time on the basis of the time clocked at the clock
unit 11. Further, operation data stored in the memory
unit 13 are outputted from the output unit 14 at a prede-
termined time point, for example, when the key for start-
ing the hydraulic excavator 1 has been inserted and the
key switch has been turned on or at a time stored be-
forehand in the memory unit 13.

[0027] As shown in FIG. 1, the hydraulic excavator 1
is also equipped with satellite communication terminal
equipment 2 for receiving operation data signals output-
ted from the output unit 14 of the controller 3. The oper-
ation data signals outputted from the satellite transmis-
sion terminal equipment 2 are transmitted to a commu-
nication satellite 5, and are then transmitted from the
communication satellite 5 to an earth station 6. This
earth station 6 and a supervising station 8, which per-
forms remote supervision of the above-mentioned op-
eration state of the hydraulic excavator 1, are connected
with each other via a communication line, for example,
atelephoneline 7. The above-mentioned operation data
of the hydraulic excavator 1, said operation data having
been processed into an electronic mail format or the like
at the earth station 6, are transmitted to the control sta-
tion 8 via the telephone line 7, and can be obtained at
any time by a personal computer which the control sta-
tion 8 is equipped with.

[0028] By the satellite communication terminal equip-
ment 2 which the hydraulic excavator 1 is equipped with,
the communication satellite 5, the earth station 6 and
the communication line, for example, the telephone line
7, the predetermined communication means is con-
structed to automatically transmit the operation data of
the hydraulic excavator 1, said operation data having
been produced at the controller 3 of the hydraulic exca-
vator 1, to the control station 8 located at the remote
place.

[0029] A cellular telephone or radiocommunication
equipment may be included in the above-mentioned
communication means. When it is desired, for example,
to store the above-mentioned time, which corresponds
to the predetermined time point at which the operation
date are to be outputted, in the memory unit 13, the sys-
tem may further comprise rewriting means for rewriting
this time into another time. As illustrated in FIG. 2, such
rewriting means can be constructed by portable terminal
equipment 9, which has functions as a personal compu-
ter and can be detachably connected to the controller 3
which the hydraulic excavator 1 is equipped with.
[0030] Based on FIGS. 3 to 6, a description will next
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be made about the one embodiment of the operation
data transmitting method which can be performed by us-
ing the above-mentioned one embodiment of the oper-
ation data transmitting system.

[0031] FIG. 3 is the flow diagram showing the proce-
dure of the essential part of the embodiment of the op-
eration data transmitting method; FIG. 4 is the flow
chart, which shows the procedure for processing the op-
eration data and corresponds to the flow diagram shown
in FIG. 3; FIG. 5 is the flow chart showing the procedure
for transmitting and processing the operation data, said
transmission and processing being to be performed
subsequent to the processing of the flow chart depicted
in FIG. 4; and FIG. 6 is the table showing the procedure
for producing and processing operation data, said pro-
cedure being to be performed at CPU 12 of the controller
3.

[0032] In this one embodiment of the operation data
transmitting method, various detection signals are input-
ted from the operation detecting means into the control-
ler 3, which is shown in FIG. 2, during digging work by
the hydraulic excavator 1. Inputted into CPU12 via the
input unit 10 shown in FIG. 2 are, for example, a key
switch signal outputted from the key switch which is ac-
tuated in response to an operation by the key for starting
the hydraulic excavator 1, a regulator drive signal out-
putted from the regulator drive detector, an engine
speed signal outputted from the engine speed sensor,
a pump pressure signal outputted from the delivery
pressure sensor, a pilot pressure signal outputted from
the pilot pressure sensor, and a working oil temperature
signal outputted from the oil temperature sensor (Arrow
Ain FIG. 3).

[0033] Atthis CPU 12, processing is performed to pro-
duce operation data (Block B in FIG. 3, Step S1in FIG.
4). This processing for the production of the operation
data is conducted, for example, on the basis of a deter-
mination standard shown in FIG. 6. Described specifi-
cally, when the key switch signal is determined to have
changed from "OFF" to "ON" , an operation datum "key
switch ON" is produced. When the key switch signal is
determined to have changed conversely from "ON" to
"OFF" which stops driving of the hydraulic excavator 1,
an operation datum "key switch OFF" is produced.
When the regulator drive signal is determined to have
changed from "OFF" to "ON", an operation datum "en-
gine started" is produced. When the regulator drive sig-
nal is determined to have changed conversely from "ON'
to "OFF", an operation datum "engine stopped" is pro-
duced. When the engine speed is determined by the en-
gine speed signal to have increased to a predetermined
engine speed or higher, an operation datum "engine
started" is produced. When the engine speed is deter-
mined by the engine speed signal to have decreased
conversely beyond the predetermined engine speed, an
operation datum "engine stopped" is produced.

[0034] Determination of an increase in the delivery
pressure of the hydraulic pump to a predetermined pres-
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sure or higher on the basis of the pump pressure signal
means a state in which pressure oil has been fed to one
or more of individual actuators and the corresponding
one or more of unillustrated control devices for driving
a boom, an arm-including front attachment, a swivel su-
perstructure, a travel base and the like, respectively,
have been operated, and an operation datum "operat-
ed" is produced. Conversely, determination of a de-
crease in the delivery pressure of the hydraulic pump
beyond the predetermined pressure on the basis of the
pump pressure signal means a state in which none of
the above-mentioned, unillustrated control devices for
driving the boom, the arm-including front attachment,
the swivel superstructure, the travel base and the like,
respectively, have been operated, and an operation da-
tum "not operated" is produced. Further, determination
of an increase in at least one of pilot pressures, which
are used for change-over or the like of corresponding
directional control valves, to a predetermined pressure
or higher on the basis of the corresponding pilot pres-
sure signal means a state in which the corresponding
one of the above-mentioned, unillustrated control devic-
es has been operated and the pilot pressure has been
fed to the control section of the directional control valve
to drive the corresponding actuator, and an operation
datum "operated" is produced. Conversely, determina-
tion of a decrease in at least one of pilot pressures be-
yond the predetermined pressure on the basis of the
corresponding pilot pressure signal means a state in
which no pilot pressure is fed to the control section of
the corresponding directional control valve, and an op-
eration datum "not operated" is produced. When the
temperature of the working oil flowing through the hy-
draulic circuit which the hydraulic excavator 1 is
equipped with is determined to have arisen to a prede-
termined temperature or higher as a result of actuation
of various hydraulic equipment, which are included in
the hydraulic circuit, by the working oil temperature sig-
nal, an operation datum "oil temperature arisen" is pro-
duced. When the temperature of the working oil is de-
termined to have dropped conversely beyond the pre-
determined temperature by the working oil temperature
signal, an operation datum "oil temperature dropped" is
produced.

[0035] Processing is next performed at CPU 12 to
store the operation data, which have been produced as
described above, in the memory unit 13 at intervals of
a predetermined time, for example, 24 hours, thatis, de-
pending upon the day on the basis of the time outputted
from the clock unit 11 shown in FIG. 2 (Arrow C and
Block D in FIG. 3). Describing this processing with ref-
erence to the flow chart of FIG. 4, itis determined in Step
S2 whether or not the date of operation data produced
now, in other words, the date determined by a time out-
putted from the clock unit 11 is the same as the date of
operation data produced until now. In this case, a period,
for example, from 0:00 a.m. to 0:00 a.m. on the following
day is defined to be 1 day, and the determination can be
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made on the dates determined accordingly. If the dates
are the same, the operation data produced now are
stored as operation data of the same day in Step S3. If
the dates are different, on the other hand, the operation
data produced now are stored as operation data of the
following day. In this manner, individual operation data
are stored separately in the memory unit 13, for exam-
ple, depending upon the day.

[0036] The operation data, which have been stored
separately depending upon the day in the memory unit
13 of the controller 3 as described above, are outputted
from the output unit 14 in accordance with an instruction
from CPU 12 at a predetermined time, for example,
when a key for staring the hydraulic excavator 1 is in-
serted and the key switch is turned on. Processing at
this time will be described based on the flow chart of
FIG. 5. In Step S11, a key switch signal is firstly inputted
into CPU 12 via the input unit 10 of the controller 3. At
CPU 12, determination is made on the basis of the key
switch signal as to whether or not the key switch has
changed from "OFF" to "ON". If "NO", no particular
processing is performed. If "YES", the routine returns to
Step S13, and at CPU 12, processing is performed to
read the operation data, which have been stored sepa-
rately depending upon the day in the memory unit 13,
and to output them to the satellite communication termi-
nal equipment 2 via the output unit 2 as mentioned
above.

[0037] In this case, it is designed such that the oper-
ation data of only the preceding day, for example, are
outputted when the key switch is determined to have
changed from "OFF" to "ON".

[0038] The operation data outputted from the output
unit 14 of the controller 3 to the satellite communication
terminal 2 as described above are automatically trans-
mitted to the communication satellite 5 shown in FIG. 5,
and further, from the communication satellite 5 to the
earth station 6. At the earth station 6, the operation data
are processed, for example, into an electronic mail for-
mat, and are transmitted to the control station 8 via the
telephone line 7. By operating a personal computer
which the control station 8 is equipped with, the opera-
tion data of the hydraulic excavator 1 can, therefore, be
readily obtained at the place very remote from the hy-
draulic excavator 1. In this case, such operation data
can be controlled as daily report data depending upon
the "day".

[0039] According to the one embodiment of the oper-
ation data transmitting system and the one embodiment
of the operation data transmitting method constructed
as described above, operation conditions of the hydrau-
lic excavator 1 can be grasped at the control station 8
located at the remote place no matter whether abnor-
mality has occurred on the hydraulic excavator 1. By an-
alyzing the operation data and also taking operated
times of individual parts, an accumulated time of load
pressures, etc. into consideration, a desired mainte-
nance schedule can be set for the hydraulic excavator
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1, and further, suitable replacement parts to be needed
upon maintenance can be determined and collected
ready for use. In other words, high-accuracy mainte-
nance management of the hydraulic excavator 1 can be
easily materialized without troubling its operator or a
maintenance serviceman who performs a repair of the
hydraulic excavator 1. Moreover, it becomes possible to
develop a hydraulic excavator of superior performance
by referring to the automatically-transmitted operation
data as needed at the control station 8.

[0040] FIG. 7 is the flow chart showing the procedure
for transmitting and processing operation data, said pro-
cedure making up the essential part of another embod-
iment of the operation data transmitting method accord-
ing to the present invention.

[0041] In this another embodiment, upon starting the
hydraulic excavator 1, thekeyis insertedandakeyswitch
signal is inputted into CPU 12 via the input unit 10 of the
controller 3 (Step S21). When the key switch is deter-
mined to have changed from "OFF" to "ON" as a result
of determination at CPU 21 as to whether or not the key
switch has change from "OFF" to "ON" (Step S22), fur-
ther determination is made as to whether or not the hy-
draulic excavator 1 was operated on the preceding day,
in other words, whether or not the data of the preceding
day are those obtained under operation (Step S23). If
the data of the preceding day are not determined to be
those obtained under operation of the hydraulic exca-
vator 1, for example, are determined to solely consist of
operation data such as "engine stopped" and "not oper-
ated", no transmission is performed. When the data of
the preceding day are determined to be those obtained
under operation, on the other hand, the routine advanc-
es to Step S24 to perform processing such that the op-
eration data of the preceding day are transmitted to the
satellite transmission terminal equipment 2 via the out-
put unit 14.

[0042] According to the another embodiment con-
structed as described above, similar advantageous ef-
fects as those available from the above-described em-
bodiment shown in FIGS. 3 to 6 can be obtained, and
moreover, the number of transmissions can be reduced
to bring about an economical advantage because the
operation data of the preceding day are transmitted only
when the hydraulic excavator 1 was operated on the
preceding day.

[0043] Inthe above-described one embodiment of the
operation data transmitting method, the predetermine
time at which the operation data stored in the memory
unit 13 of the controller 3 are automatically transmitted
was set, for example, at the time that the key has been
inserted in the keyhole of the hydraulic excavator 1 and
the key switch has been turned on. The present inven-
tion is, however, not limited to this predetermined time,
and the above-mentioned predetermined time can be
set at a time designated beforehand. In this case, it is
possible to store, for example, 0:00 a.m. as the time in
the memory unit 13 and, when a time outputted from the
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clock unit 11 is determined by CPU 12 to have become
0:00 a.m., to output the corresponding operation data
from the output unit 14.

[0044] This embodiment is illustrated in FIG. 8. In this
embodiment, times at which operation data are output-
ted from individual machines to CPU 12 are shifted one
minute by one minute such that the operation data are
outputted at 0:00 a.m. from Machine A, at 0:01 a.m. from
Machine B, at 0:02 a.m. from Machine C, ...., at 0:0ON a.
m. from Machine N, respectively. Owing to this setting,
operation data of the preceding day are outputted suc-
cessively from Machine A to Machine N at intervals of
1 minute as shown in FIG. 8. These output intervals can
be set as desired, but in view of the volume of data to
be transmitted, intervals similar to those in this embod-
iment are sufficient.

[0045] Inthe above-described one embodiment of the
operation data transmitting method, the intervals of a
predetermined time at which operation data are stored
in the memory unit 13 are set to depend upon the day,
that is, to be intervals of 24 hours. The presentinvention
is , however, not limited to these intervals . The prede-
termined time can be set, for example, at two days, three
days, one week or the like or at 6 hours, 8 hours, 12
hours or the like.

[0046] In each of the above-described embodiments,
a hydraulic excavator was referred to as an example of
the working machine. However, the present invention is
not limited to hydraulic excavators but is also applicable
to various working machines such as craned working
machines.

Industrial Applicability

[0047] According to the present invention, operation
conditions of a working machine can be grasped at a
control station located at a remote place no matter
whether or not abnormality has occurred on the working
machine. This makes it possible to determine a desired
maintenance schedule, and also to determine suitable
replacement parts to be needed upon maintenance and
to collect them ready for use. High-accuracy mainte-
nance management of the working machine can, there-
fore, be readily materialized without troubling its opera-
tor or a maintenance serviceman. Further, it becomes
possible to develop a working machine of superior per-
formance by referring to the automatically-transmitted
operation data as needed at the control station.

[0048] In addition, setting of the predetermined time
especially at 1 day in the presentinvention makes it pos-
sible to control operation data of a working machine as
daily report data.

[0049] Furthermore, setting suhc that operation data
of a preceding day are transmitted only when a working
machine was operated on the preceding day makes it
possible to reduce the number of transmissions, and
therefore, is economical.
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Claims

1. A method for automatically transmitting operation
data of a working machine from a controller, which
is arranged on said working machine and has pro-
duced said operation data, to a control station lo-
cated at a remote place via predetermined commu-
nication means, which comprises:

storing said operation data at intervals of a pre-
determined time in said controller, and auto-
matically transmitting at least a group of oper-
ation data out of said operation data, said group
of operation data having been stored during de-
sired one or more of said intervals, at a prede-
termined time point from said controller to said
control station.

2. A method for automatically transmitting operation
data of plural working machines from controllers,
which are arranged on said working machines, re-
spectively, and have produced said operation data
of the corresponding working machines, to a control
station located at a remote place via predetermined
communication means, which comprises:

storing said operation data of said respective
working machines at intervals of a predeter-
mined time in their corresponding controllers,
and automatically transmitting groups of oper-
ation data out of said operation data, said
groups of operation data having been stored
during desired ones or more of said intervals,
from said controllers to said control station at
predetermined time points shifted from one an-
other.

3. A method according to claim 1, wherein said prede-

termined time is 1 day.

4. A method according to claim 3, wherein, only when

said working machine was operated on a preceding
day, operation data of said preceding day are trans-
mitted.

5. A method according to claim 1 or 2, wherein said
controller transmits operation data of a preceding
day.

6. A method according to claim 1, wherein said prede-

termined time point is a time at which a key switch
for starting said working machine has been turned
on.

7. A method according to claim 1 or 2, wherein said

predetermined time point is a time designated be-
forehand.
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A method according to claim 7, wherein said time
is around 0:00 a.m.

A method according to any one of claims 1, 2, 4 and
7, wherein said working machine is a hydraulic ex-
cavator.

A system for transmitting operation data of a work-
ing machine, said system being provided with op-
eration detecting means for detecting operating
conditions of saidworkingmachine, a controller for
producing, as operation data, data detected by said
operation detectingmeans, said operation detect-
ingmeans and said controller being arranged on
said working machine, and a control station located
at aremote place, connected with said controller via
predetermined communication means and adapted
to receive operation data outputted from said con-
troller, wherein:

said controller comprises a clock unit, a mem-
ory unit for storing said produced operation da-
ta at predetermined time intervals on a basis of
a time clocked at said clock unit and an output
unit for outputting at least a group of operation
data out of said operation data, said group of
operation data having been stored in said mem-
ory unit during desired one or more of said in-
tervals, at a predetermined time point, and au-
tomatically transmits to said control station said
operation data outputted from said output unit
of said controller.

A system according to claim 10, wherein said pre-
determined time point is a time stored in said mem-
ory unit of said controller.

A system according to claim 11, further comprising
rewriting means capable of rewriting said time
stored in said memory unit of said controller.

A system according to claim 10, wherein said pre-
determined communication means comprises sat-
ellite communication terminal equipment arranged
on said working machine and adapted to receive
said operation data outputted from said output unit
of said controller, a communication satellite for re-
ceiving said operation data outputted from said sat-
ellite communication terminal equipment, and an
earth station for receiving said operation data out-
putted from said communication satellite and out-
putting said operation data to said control station.

A system according to claim 10, wherein said pre-
determined communication means comprises a tel-

ephone line.

A system according to claim 14, wherein said pre-
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16.

17.

14

determined communication means comprises a cel-
lular telephone.

A system according to claim 10, wherein said pre-
determined communication means comprises ra-
dio-communication equipment.

A system according to claim 10 or 13, wherein said
working machine is a hydraulic excavator.
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FIG. 4
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FIG. 5
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FIG. 6
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FIG. 7
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FIG. 8
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